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Alpharma, U.S. Pharmaceuticals Division
Attention: Vincent Andolina

333 Cassell Drive, Suite 3500
Baltimore, MD 21224

Dear Sir:

This is in reference to your abbreviated new drug application
dated August 31, 1995, submitted pursuant to Section 505(j) of
the Food, Drug, and Cosmetic Act, for Acyclovir Oral Suspension,
200 mg/5 mL.

Reference is also made to your amendments dated March 25, 1996
and February 27, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Acyclovir Oral Suspension, 200 mg/5 mL, to be
bioequivalent and, therefore therapeutically equivalent to the
listed drug (Zovirax® Oral Suspension, 200 mg/5 mL, of Glaxo
Wellcome Inc.). Your dissolution testing should be incorporated
into the stability and quality control program using the same
method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.



We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and

Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Roger L. Williams, M.D.

Deputy Center Director for Pharmaceutical Science
Center for Drug Evaluation and Research
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ANDA #74-738
Acyclovir Oral Suspension 200 mg/5 mL

Final Printed Labeling

NDC 0472-0082-16
ACYCLOVIR

ORAL
SUSPENSION

& ALPHARMA,,

NDC 0472-0082-16

ACYCLOVIR

ORAL SUSPENSION

&> ALPHARMA,

200 mg/5 mL
|c|J|

00820297A1 VC102089
| 2

ONE PINT (473 mL
04720"08216

N
3 3

200 mg/5 mL

Shake Well Before Using

EACH 5 mL 81 TEASPOONFUL) CONTAINS:
Acyclovir 200 mg and added as preservatives
methylparaben 0.1% and propylparaben 0.02%.

For indications, dosage, precautions, efc., see
accompanying package insert.

Store between 15°-25°C (59°-77°F).
Dispense in a tight container as defined in the USP

See label or bottom of container for lot number and
expiration date.

CAUTION: Federal law prohibits dispensing without
prescription.

ONE PINT (473 mL)

Manutactured by Alpharma USPQ inc., Baftimore, MD 21244

Label One Pint 00820297A1

4
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DESCRIPTION

Acyclovir is an antwiral drug. Acyciovir
Suspension is formuiated for oral administration.
EACH TEASPOONFUL (5 mi ) OF ACYCLOVIR
ORAL SUSPENSION CélﬂM’NS: 200 mg of
acyclovr

INACTIVE INGREDIENTS: Carboxymethyice
sodwm, 1Ia"‘vu':,r‘,e gly;‘ev.:’r;e Methyiparaben (0,e| ::ose
MCToCTys: celluiose, iparaben (0.02%),
puritied water and sorbitor oPpat ! !
The chemical name of acyciovir is 2-amino-1,9-

Cihy00-9-(2- hydraxyethoxy methy)|-6H.parn.
6-one. 1t has the tollawing stmnmall vovmﬁa

ACyClovir 15 a white, crystalkne powder with
molecular formula Cy Hy1 N5 O a molecudar
weight of 225.21, and a maxmum Solubédy n
water of 2.5 mg/ml at 37°C.
CLINICAL PHARMACOLOGY
Mectanism of Asiiviral Effects: Acytlovir is 3
Synthetic purine nucleoside analogue with in wirp
and in vvo inhibitory activity aganst human
fPes viruses including hemes Simplex types 1

(HSV-1) and 2 (HSV-2), vanicela-zosles vinys

. Epstein-Ban wirus (EBV) and Ccytomegalo-
virus {CMV}. in cell culture, acyclovir has the
highest antivira) activity against HSV-1, folowed in
aecreasmé; ’:‘;ner of potency against HSV-2, Vzy,

ang i

The inhibitory activity of acyclovir for HSV-1,
HSV-2, V2V, and m 15 highly selective. The
enzyme thymdine kinase (TK) of normai
unintected cels does not effectively use acycloyr
2s a substrate. However, TK encoded by HSV.
V2V. and EBV2 converts acyclovir into E{:low
manophosphate, a nucleotide analogue. The
monaphiosphate is further converted into diphos.-
phate by cellular Quanytate kinase and into
tnphosphate by a umber of cetular enzymes 3
Acyclovir tnphosphate interferes with hemes.
simplex virus DNA potymerase and inhibits viral
DNA rephcation. Acyclovir nphosphate also
nhidts celiuiar o-ONA Ppolymerase, but 10 a lesser
degree. in vitro, acyciov triphosphate can be
Incorporated into growing chains of DNA by viral

a occurs, the ONA chain is terminated 5.6 Acyclowis
15 preferentiaily taken up and selectively converted
1 the active tnphosphate lorm by herpesvirus-
infected cells Thus, acyclovi 15 much less toxic in
vitro for nomat uninfected celts because 1) less
-~ is taken up; 26 1ess is converled to the active form;
3) cellular «-DNA polymerase is less sensiive to
the eftects of the active form. The mode of
acyclovir phospherylation in Cytomegaiovirys-
Infected cells :5 not clearty established, bt may
Involve virally induced cell kunases of an uiuden-
tifted viral enzyme. Acyciovir is not efficiently
activated in cytomegalovirus-infected cells, which
fmiay account for the reduced susceptibildy of

cytomegaiovirus to acyciovir in vitro.
Microbistogy: The quanttatve relationstup

N the in vitra Susceptibitty of sm
plex anc varcelia-zoster viruses to acyclovr and
the climcal response 1o therapy n
estabitshed in humans, and vius testing

drug
Tequired to innibil by 50% the growth of virus in cell
cuiture (IDsp), vary greatly Gepending upon te par-
ticular assay used.? the cell ype employed 8 and
the laboratory perfonmng the test.! The 1Dsp of
acyclovic agamst HSV- 1 1sotates may range from
0.02 mcymL. (plague reducton in Vero celis) to
5810 13.5 meg/mL (plaque reduction n green
monkey kidney |GMK] cells).' The 1Dsg against
HSV-2 ranges from 001 mcg/mt t0 9.9 meg/mL
{piague reduction in Vero and GMK cells,
fespectivety) |
Using a dye-uptake method in Vero celis 9 which
gves 105y vaiues approximately 5- 1o 10-fold
higher than plaque reduction 255ays, 1417 HSV
Isolates (553 HSV-1 and 864 HSV-2) trom
anproximately S00 patients were examined over a
5-year period 10 These assays found that 90% of
HSV-1 1solates were sensitive 10 <0.9 meg/mL.
acyciovr and 50% of all 1solates were sensitive to
0.2 meg/mL acyclowr. For HSY-2 isolates, 90%
Were senstive to <2.2 meg/mi. and 50% of all
. 1s0iates were seasiive to <0.7 meg/mL. of

acyclovis Isalates with signiicantly diminished
sensivity were found n 44 pabents. it must be
emphasized that neither the palients nor the
1solates were randomly sefected and, therefore. do
not represent the general population,

Most of the less sensdive HSV chnical 1solates

have been relatwely deticient i the yira Tk -
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Pharmacakinetics: The phanmacokinetics of
acyclovi after ocal agmunstration have been
evaluated in 6 ciwcal Studses ivolving 110 aduit
paterts. in one uncontroiled study of 35 immuno-
COMProMmised patients with herpes Smpiex or
vanceia-zoster intechon, Capsules were
administered in doses of 10 1000 mg every 4
Howrs, & times daily for 5 days, and steady-state
mism:lenlswelerm;edbymemmaayuv
dosing. Mean steacy-state peak and trough
concentranons folowing the final 200 mg dose
were 0.49 meg/mL (0.47 10 0,54 mcg/mL} and
0.31 meg/ml (0,18 10 0,41 mL}. respec-
tvely. ana following the fingt ™g dose were
2.8 meg/ml (2.310 3.1 mcg/mij and 1.8 meg/mL
(1.310 2.5 meg'mL ), respectvely. in another
ounge

and e Concentrations were 1.4 meg/mi

10 1.8 megim ) and 0.55 meg/mi. (0.14 10 1.1
meg/mL). respeciivety

In general, the phasmacokinetics of acyciovr in
Children is similar 10 adutts. Mean haif-ife after
oral doses of 300 mg/m2 and 600 mg/mz, in

{range 1.59 10 3.74 hours)

{n 2 mustyle-dose crossover where 23
voluntleers received acycwvwm 200 mg
Ccapsule, one ngmmammmmouw
6 imes daily, absorption decreased with
Increasing dose and the estimated roavailabikties
of acyclovir were 20%. 15%, and 10%, respec-
Ively. The decrease n Dioavadabikty 1s belreved 1o
beaiwtmnolmedosnmmlmedosage'm
"t was demonstrated that acyciovir is not dose

In anather study the infiuence of food on the
bsortion of acyciovir was not apparent
Following oral admvstration, the mean plasma
hati-We of acyciovw m

normal

retion drug
accounts for 14.4% (8.6% lo 19.8%) of the orally
admwvstered The only metaboite
(identrhed by hegh performance hauid cnmmalo$~
raphy) is 9-{(c methylguanine. The
haft-lile and tota! body clearance of acyciovir are
gependert on renal function. A
s recomimended for patients with reduced renal
function (see DOSAGE AND ADMIMISTRATION)
Dratty aomimstereq acyciovir in thuldren less than
Zyulsmaqenasnmyelneznlwmed
INDICATIONS AND USAGE
Acyciovit Oral Suspension 15 indicated for the
Ureatment of inftial episodes and the managernent
of recurment egrsodes of gendal herpes in certan
bavents

Acyclovir Oral Suspension is mdicated for the
acute treatment ot Iﬂefpes 20stef (shmgles) and
la)

Genvtal Herpes Intections:
The severity of disease 15 vanable upon
The immyne statu:

should determine patent management, which may
(NCude Ssymplomatc support ang counseling only,
O the institution of specilic therapy. The physical.
emotional, and psychosocial ditficulties posed by

infechons as weil as the degree of debili-
tation. paticutarly 1n immunocompromised
batents. are umique for each pavent, and the
Physician should determine therapeutic altemna-
fives based on his or her understanding of the
indvidual patient's needs. Thus, orally adminis-
1ered acyclove 1s not appropnate in treating all
gentat herpes infections. The following quidelines
May be useful in weighing the beneftmisk consid.
eraons In specihic disease categories

Dons—commanty known as infial gervtal herpes)
Double-blind. placebo-controlied studies2s 2425
Nave demonstiated that orally administered
acyciovir signiicantly reduced the duration of
acute infection (detection of vitus in tesions by
ssue cuture) and leston healing. The dyration
of pain and new lesion formation was decreased
in some patent groups. The promptness of indi-
auon of therapy and/or the patient’s
* BXOSUre 10 emes simplex virus may inHuence
the degree of benetit from therapy. Patients with
mild disease may denve less benefit than those
with more severe eprsodes. In patients with
extremely severe episodes. in which prostraton
central fiervous system involvement, urinary
fetertion, of inabilty to take oral medication
fequire hosprakzation ang more aggressive
management, therapy may be best Initiated with
INravenous acyclovir
Recurrent Episodes: Double-bing, placebo-
controlled studies's 26-32 1n patients with fre-
Quant recurrences (6 of more episodes per year)
Nave shown that oraily administered acyciovir
Qiven daily for 4 months 10 3 years prevented or
feduced the lrequency and/or severty of recyr-
rences i greater than 95% of patients.
in a study of 283 paterts wha received acyclovir
400 my ftwo 200 mg capsules) twice Gaily for 3
years. 45%. 52%. and 63% of pateents remamed
free of recumences in the first. second, and third
years. respectively. Senal analyses of the
-month recurrence rates for the 283 patients
Showed that 71% to 87% were recurrence-free in
each quarter, indicating that the effects are
CONSISteNt over tme.
The frequency and Severty of eprsodes of
untreated gental herpes may change over time.
Aftet 1 year of therapy, the frequency and sever-
fly of the patient’s gennai herpes infection shoold
De re-evaluated (0 assess the need for coninua-
with acyciovir. Re-valuation will
usualty require a tnal off acycioir (o assess the
fieeq for reinstiulion of suppressive therapy.
Some patients, such as those with very frequent
Of severe episodes before treatment, may war-
fant uniterrupted suppression for mare than a

yer



Immunocompronmised patients with recurrent
‘herpes intections can be treated with efther inter-

signiticant resistance, aithough rare, 1s more
l«g«ymbeseenwnnprumgedmmoeateﬂ

therapy i
pahents with actve lesions
Horpes Zoster intechions:
mamm,nmmweostmymu
utaneous zoste

83 1 acyclovir a ndsdm
nhum) acyclovir (800 mp S times daity for 10
ys) shortened the scabbi

In a suretar study In
83 nonmal pahents 2oster {40 ran-
‘domized (0 acyciove (0 placeba). acyclovit

pical W was adminis-
‘imes daily for 5 to 7 days at doses
of 10,15, 0r 20 on the age
with ed the maxi-
mum number of lesions (336 vs. greater than 500,

orally up to 800 mg

4 times dadly for 5 days. in the larger study of 815
Chwidren , treatment with

the median maamum number of

lesions (277 vs. 386}, reduced the medkan number

lesions by the second day of treatment

{26 vs. 40), ammeﬂmwoommmpms

by the nduayol

memm
of tever
100°F). anorexia, muwvybyuumuaym

treatment eceiving
compared 1o patents recenng placebo. 38
Disgaesis:
{Dragnasis ts contirmed by virus isolation. Accel-

gan cells in smears front fesion exudate
OF SCrapings may addivonal support to the
chnical diagnosis. ¥

Muimucieated giant cefls in smears do nt distin-
guish vanceka-zoster from herpes simpiex
e S.

CONTRAMDICATIONS

Acyclavir Orat Suspension is contraindicated for
patients who develop hypessensrity or
|molmooe 1o the components of the formutation.

WARNII
Acycmu Oval Suspension is intended for oral
Ingeston only
PRECAUTIONS
General: Acyciovr has caused decreased
spermatogenesis at mqn navemml dnses int some
animals and

high concentrations of qu (see PRECAUTIONS
szclnogenesls Mutagenests, tmpaimmem o
Fertiiity). The recommended dosage Should
exceeged (see DOSAGE AND ADMINISTRATION)
Exposuse of herpes simplex and vanceila-zoster
Isaiates ta acyclovir in vitro can lead 1o the
emergence of Jess Sensitive viruses. The possi-
Dility of the appearance of less sensitive viruses in
humans must be bome in mind when treating

sensivity of herpes simplex or vancela-zoster
VIrys 10 acyclovir and clinical resmnse 1o therapy
nzs 10 be established (see CLINICAL
PHARMACOLOGY: Mic:
Because of the possibility that less sensitive virus
May be seiected in patients who are receiving
acyclovw all patients should be advised {0 take
particular care to avoid potential transmission of
virus  active iesions are present while they are on
therapy In severeiy immunocom
patents. the physician should be aware that
P repeated courses of acyciovir may
result in selection of resistant wruses which may
not fully respond to continued acyclovir meuoy
Caution shouid be exercised when administenng
acyclovir to patients receving potentially nephvo-
toxic agents since this may increase the risk of
rena’ gvstunchion
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15% vs. 34%).3% in addwon. in bath
patients, ages 2 10 18 years). eal-
aiso decoesed the PIODOMON

s 10 acyclvr and cHmcal response to therapy
has yet to be established (see CLINICAL
PHARMACOLOGY: }

therapy. in Severely immunoc
patent . the physican showd be aware thal

0ot be

AcyCiavir 0oes not emwniate latent vinuses. Patients.
are wstructed to consult with ther physician @ they
o not recewe sufficrent rebet in the frequency and
‘severity of thesr enai herpes fecUITences.
There are stil unanswered Questions concemmg

towchty and mtageness,

Decreased

wsing 400 mg or 1000 mg of acyclovir per day for
5 months in fiians 6 not show similas find-
40 Chromosomial treaks were Seen i vitro
affer bret exposure to igh concentrations. Some
‘medicahon:

cthes curently 1S also cause
chromosomal breaks. and the significance of this.
finding 15 unknown. A placebo-controded chinical
Study wnqammdaydwlwdzylm 1 year
‘sShow any abnonmaities In

fong-term
there is 10 evidence 10 ndicate that treatment of
chickenpcx with acyciovir would have any effect
on either decreasing of mereasing the ncidence of
seventy of subsequent recurrences of herpes
zoster (shingles) later i irte. Intravenous acyclovit
1s Indicated for the treatment of vancelia-zoster
infections i immunocompromised patients
Orwg Interactions: Co-administration of
provenecid with intravenous acyclovir has been
shown 10 increase the mean hall-ie and the area
under the concentranon-time curve Unnary
excretion and renal Clearance were CoTespond-
ingly reduced 4’ The chrucat effects of tis
combination have not been studied
Carcinogenesis, Mutagenesis, Impairment of
Fertility: The Gata presented betow include refer-
ences 10 peak steatly-state piasma acyclovil
concentrations observed in humans treated with
800 mg grven oratly 6 kmes a day (oosm% appro-
pnale for treatment of herpes zoster) or 200 mg
gwven oraily 6 umes a day {dosing appropriate for
freatment of gervia herpes). Plasma dsug concen-
rations in anima) studkes ate expressed as
muttiples of Timan exposure to acyciov atthe
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adrmirestered by gavage There was no statstically
mmmiumnhmmnm
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mmmmzyumm_mso
Mg/ayday. piasma concentrations were 3 1o 6
TS hurmian levels i the mouse tioassay and 1
wzmmnwnmbmsmmrahoasuy
mmm-‘m-’mmwu-
maton assays. Poskove results were observed af
the Concentration tested (31 10 63 bmes
nmmnnas)mmsyslemmmemw

ceds formed tumors
when nocuated nig . syn- 0
genexc, weaning mice. ACYCIovt was negative .
mwmmevusmmm.mss«w

Sensiive, transtormation assay

Tahons at least I%m-sfmm

Acyclovil has not deen shown 10 mnpair fetiity or
regroduction in mice (450 mYkg/day, p.0.) o in
fais (25 mg/ky/day, s.c ), In the mouse study.

ficien
concovtas decrease i dtter size at a dose of 50
kwdzyuﬁmmmmnmmmnvuo
efficiency

upon was
when the same gose

Wtea, SHeS, and hve
fetuses in the F1 nof Stabst:
Cally signiicant. there was also a dose-reiated
decreasemmnumum:rsdmlemses
and S4eS at 12.5 myyky/day and 25
mg/kg/day, s.c. The stration of

. & a maxmum tolerateq
mavmusmdwnwmymnmns {53
mwﬁmmﬁmhets).mnrw-vﬂalmmpm-
ductive effects were observed.
mmumusouzzowuay
acycbwrwmnmiorsmtmm‘ respec-
bely, caused testicuar

At
menmsamusmw,mbazm
mg/kg/day they were times human
Muuusﬂouwa:amna?es‘mseegm
gogs given 50 mg/kg/day i.v. for 1 month 110
4|m»snmmleve1s)amnuogsmm|
mnﬂq}(ﬂay oraily for 1 year (6 to 12 bmes human

atoges
‘day, p.o.), rabbd (50 ‘day, s.c. and
m N Standard tests in nmso mq/kq/dayé
S leve

Murzing Mothers: Acyclovic concentrations have
been oocumented in breast milk in two women
. uiamusvabme ¥ of acyclovir and
ranged from 0.6 10 4. times corresponding
Plasma levets. 3. 4 These concentraions would
potentially expose the nursing infa t0 a dose of
acyclovit up to 0.3 mg/kg/day. Caution should be
ExerCised when acyclovir is adwnistered to a
nursing woman
Padistric Use: Satety and eflectveness in
peciainc patients less than 2 years of age have not
been adequately siudied.

oralty admimstered acyclovic were nausea and/or
vomiting in 8 of 208 patient reatments {2.7%) and
headache in 2 of 298 {0.6%). Nausea ang/or
vomiting occurred in 2 of 287 (0.7%) patients who
received placebo,

Less Irequent adverse events, each of which
occurred in 1 of 298 patient treatments with orally
admwustered acyclovir (0.3%). included diarrhea,
daziness, anorexia, fatigue, edema, skin rash, leg
bam, inguinal adenopathy, medication taste, and
Sore throat

-Terms Administration: The most
adverse events reported in 2 clinical tnal for the
revention of recurrences with continuous agmin-
1steation of 400 my (two 200 mg capsules) 2
fmes daily for 1 year in 586 patients treated with
acyclovir were: nausea (4.8%), diahea (2.4%),
headache (1.9%), and rash (1.7%). The 589
cantrol patients receiving intermitient treatment of
Tecufrences with acyclovir for 1 year reported
dharhea (2. 'fz nausea (2.4%). headache (2.2%),
and rash {1.5%)
The most frequent adverse events reported during
the second year by 390 patients who elected fo
continue daily admimistration of 400 mg (two 200
mg capsuies) 2 times daly for 2 years werg
headache (1.5%), rash {1.3%), and paresthesia
(0.8%}. Adverse events ted by 3. s
aunng the third year Included asthenia 1.2%),
paresthesia (1.2%), and headache (0.9%)
Herpes Zoter: The most frequent adverse events
reported during three chinical trials of treatment of
herpes zoster (snmqies] with 800 mg of oral
acyclovir 5 imes daly for 7 1o 10 days in 323
patients were: malise ({1.5%). nausea (8.0%),
Readache (5.9%). vamiing (2.5%), darmhea
(1.5%). and constipation (0.9%). The 323 placebo
fECIpients reported mataise (11.1%), naysea
(11.5%). headache {11.1%), vomiting (2.5%),
diarmea (0.3%) and constipation (2.4%)

..........
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Urogenital: elevaied creatinine
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10 100 capsules (20 g} ol acyciovw. with
unexpected 5.

n renal occur
when the solubiity (2.5 mg/mL} in the intratubular
fuid 5 exceeded. lesions be
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months. have inciuded dose:
rmmmmwmmzmms
times

ntermitient Therapy: 200 mg (one teaspoontul
ISIIIL]S«SWISM)MY(MWS Snmesdai
for 5 days. Thesapy shoukd be initiated at the earl-
st sign or symptom (prodrome) of recurrence
Acite Trestment of Herpes Zoster: 800 mg (four
teaspoontuts {20 mi | smnsm)evevylnw
oraily. 5 times daily for 7 10 10 days.
Imﬂm:m(?mnnl
age and oider): 20 mg/ky per daze orally four
tmes m(wnwd:y)?uﬁdﬂs Chaldren
over 40 kg should receive dase for chick-
£npoX.

Adelts and childres over 40 kyg: 80O mq four
‘times daily for 5 days.

Therapy should be indtiated at the eartiest sign or
smmummmmmmal

mmmumm

Impei L

venous acyclovir infusions in patients with renal
mparment. Based on these studies.

dosage ad-
|ustmmsn mmmdnlhe!mmn
for genital herpes and herpes zoster indications:

Soage e e Butant aslow
fepimen  (mU/mie/tT3e2)  Best il Besisg lotervdl
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- very 0 bours

W everri2been

15: FOU patients whio Tequile hemo-
dalyss, the mean plasma hatt-lite of acyclovic
duning hemodialysis is approximately 5 hours.

This fesults in a 60% decrease in piasma concen-

wratons loiowing 2 6-hour dialysis

Theretore, the patient’s dosmq scheduie Should be
adjusted so that an M\onal is administered
after each dialysis.4S.

Periteneal Diatysis: No suppiemental dose
10 be necessary after adjustment of the
dosing nuenral 4748
HOW SUPPLIED
Acyclovir r8 Suspensm (oft-white, banana
flavored) comasming 200 mg acyclovit
teaspoontul (S mi}-Bottie ol 1 pint (473 mL)
Store between 15°-25°C (58°-77°F).
Dispense t.a bght comainer as defined mn the USP.
CAUTION: Federai iaw prohibits dispensing.
without pvescnpuon
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ANDA 74-738

Barre-National Inc.

Attention: Deborah Miran ==
333 Casseil Drive '
Suite 3500

Baltimore MD 21224

Dear Madam::

Reference is made to your abbreviated new drug application submitted pursuant to Section 505

(§) of the Federal Food, Drug and Cosmetic Act for Acyclovir Oral Suspension, 200 mg/Smbs. s

L. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

- control programs:

The dissolution testing should however be done in 900 mL of 0.1N HCI at 37°C using
apparatus 2 (paddle) at 50 rpm. The test products should meet the following specifications:

Not less than @)ﬁof the labeled amount of Acyclovir in the dosage form is

dissoived in 45 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours.

- Keith K. Chan. Ph.D.
Director, Division or Bioequivalence
Office of Generic Drugs
Center for Drug Evaiuation and Research
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Acyclovir Barre-National Inc.
200 mg/5 mL Oral Suspension 223, Cassell Drive
ANDA# 74-738 Suize 2200
Zeviewer: Kuldeep 7. Zhariwal Zalzimore, MD Z1224
Tile Name: 747388IT.335 Submissicn Date:
Zugust I, 1995
Marcn ZZ, 1996

Review of Fasting and Fed Bioequivalence Studies
and Dissolution Data

The firm has submitted a single-dose in vivo biocequivalence study
under fasting and fed conditions and dissoluticn data comparing
its acyclovir oral suspension containing 200 mg acyclovir per 5
mL with Burroughs Wellcome's acyclovir oral suspension, 200 mg/5
mL (Zovirax®) . Each dose consisted of oral suspension 400 mg/10
mL of either the test or reference product.

The firm had not submitted potency assay of reference listed drug
with the application. The firm was called cn March 19, 1996
(telecommunication between Jason Gross and 7incent Angelino of
Barre-National) and was requested to submit the data. The firm
submitted the regquested information as amendment on March 25,
1996 which was received by Office of Generic Drugs on March 29,

1996 and given to this reviewer on April 5, 1396.
Acyclovir, ¢9-[(2-nvdroxvethoxy)methyllguanine 1s a synthetic

purine nucleoside znalogue with in vitro and in vivo inhibitory
activity against z~uman herpes viruses including herpes simplex
—ypes 1 and 2, varicella-zoster virus, Epstein-Rarr virus and
cytomegalovirus. The inhibitorv activity < zcyclovir IZor these
viruses s highly selective, involving prefsrential uptake into
virus-infected ceils and raquiring a virus-specific thymidine
xinase for conversicn to the monophosphate. Subseguent conversion
Z2 the triphosphats rasults in irreversipls zinding to DNA
polymerase and ctarmination of ICNA replicaticn

The apsorption c:I

zcvclovir in humans after 1:ts cral
rqml“_strat*on iz slow, variable, znd inccmpletea. The absolute
icavailability Zrom different studies involving cfoth normals and
;ap S2Nnts 1s reporT=a2d T pe 1:-30%. In a mu;:;;Le-dcse crossover
scudy where 22 velunteers raceaived acyclovir zs cne Z00 mg
Zzpsule, cne 400 mz cZablet and cne 800 mg T=zbleT 2 times daily,
zpsorption decrszsad wilith increasing dose znd Tn2 a2stimated



2icavailabilities were 20%, 15
Zecrease in bicavailability is
cose and not the dosage form.
y

%, and 10% respectively. The

believed to be a Iunction of the
It was demonstrated Tnat acycliovir

s not dose proportional over the dosing range 200 mg to 800 mg.

Zn another study, the influence of food on the apscrption of
ACYCLOV1Yr was not apparent.

The reference product is Zovirax available as 200 =g capsule,
200 mg and 800 mg tablets, and as 200 mg per £ mL suspension. It
is marketed by Burroughs Wellcome.

Conditions:

A. Objective:

The objective of this study was to compare the biocavailability of
Barre National's formulation of acyclovir oral suspension, 200
mg/5 mL, to that of a marketed reference formulation, acyclovir
oral suspension, 200 mg/5 mL {(Zovirax®), manufactured by
Burroughs Wellcome.

B. Study Sites and Investigators:

Protocol #10720 gicavailabili:j of Acycliovir IZral Zuspensiocn,

200 mg/5 mL" was approved by the National Instituticnal Review

2oard ll(h\A - CAnfidential Riicinacclill ) o

Consent Form: A copy OI volunteer informed consent Zorm used in
the study is given on page 85, vol. 1.1

Study #135-03-10720

Study Dates: Phase I February 2-5, 1995
Phase II February 10-12, 19295

alysis Dates: May 22 to June 1, 1995
C. Study Design:
The gtudy was designed as a randomized, TwWO-TrsSatment, Jrossover
cicavailability studv. The study was sexecuted 1n Two rericds with
3 tne week wash-out rfericd retween drug admilnlstraticns. ‘he
subjects were hcusea I a cormicory :ac;Licv —rom apprAXWﬂaLe v
.2 nours prior t©C crug administration until st _=2ast 1§ nours
;ostdose sach perzcd. The subjects were assigned < WO sSedguences
2T random as fcilcws:

rl



Seguence Subject number chase = Phase II

z 2,4,5,8,9,12,13,16,17,19,21,24,25 A 3
z Z,2,6,7,10,21,14,15,18,20,22,23,26 3 A

1 -

e study

(/1

# 7 and 2 4id not
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A: Acyclovir Oral Suspension, 200 mg/5 mL; A.L.Pharma, Inc.
{(Barre National); Dose = 400 mg/10 mL; Lot #PP 4816; Batch size:
B/r\a B Manufacture Date: 11/7/94; Assay: 99.2%

B: Acyclovir (Zovirax®) Oral Suspension, 200 mg/5 mL; Burroughs
Wellcome Co.; Dose = 400 mg/10 mL; Lot #4T2522; Expiration Date:
September, 1996; Assay: 100.5%

The subjects fasted for no fewer than 10 hours prior to drug
administration and until 5 hours postdose. Water ad lib. was
allowed except within one hour of drug administration. The drug
products were administered with 240 mL of water. The subjects
were dosed at 2 minute intervals and were not permitted to lie
cown until 4 hours postdcose. Identical meals were served during
coth phases. RBlood pressure and pulse measurements were obtained
oredose, at 4 hours postdose and at discharge from the facility.
Temperature and respirations were alsc measured predose and at
discharge. Diagnostic blood and urine specimens were obtained

along with the 16 hour blood sample collection postdose periocd II
{at the end of the study).

D. Subject selection:

Twenty-six (twenty-three male and three female) healthy subjects
were enrolled in the study. Blood samples frcm all subjects who
completed the stuay were to be analyzed. Following inclusion
criteria were used in selecting the subjects:

- 18-50 vyears cf zge, male or f=male

- 1o more than +£13% from ideal weilght fcor their neight as defined
oy Metrcpolitan Life Insurance Company Statistical Zulletin
2983

- zood nhealth as determined bv medical histcries and chysical
=xaminaticns. zlcod chemistryv, nematology, 3na “rinalvsis
ralues within clinically acceptablse Zimits, cbrtaznea within 30
Jays prior to the start oL the study

Subjects were =xcluded Ircm this study rpased cn the IZcllcwind

Trizeria:

- Listory CIi asthma, chronic crenchitis, herres, Lypertsension,
zardicvascular, ssurclcgilcal, tepatic, renal, nsmatcpolstic



gastrcintestinal or ongoing infectious diseases
- history < alcohol or drug abuse
- pesitive HIV-1, nepatitis B surface antigen
- blood cressure _cwer than 100/60 mm Hg at screening or check-in
- xnewn allesrgy o acyclovir or to related drugs
- TCSitivVe serum Tregnancy test at screening and a positive urine
oregrancy tTest 3T check-in Zor sach vhase

Subjects were imposed with following restricticns:

no prescription drugs within 14 days (excluding contraceptives)

or OTC medications (excluding OTC ibuprofen, aspirin,

acetaminophen, vitamins, medicated lozenzes, dietary

supplements, and non-ingested medicaticns) within 7 days of the

first drug administration

- no alcohol consumption for at least 24 hours prior to drug
administration

- no caffeine for at least 12 hours prior to dosing

- a curfew of 11 p.m. was observed for the nights prior to dosing

- no smoking from 1 hour prior to dosing until 4 hours following
drug administration

- women volunteers should not be pregnant or nursing. They should

be practicing contraception with a reliable and recognized

methcd of contraception

E. Sample Collection:

Ten milliliters of venous blood were obtained in heparinized
Vacutainers® at 0 (predose), 0.33,0.67,1,21.33,1.67,2,2.5,3,3.5,
4,5,6,7,8,20,12,24, and 16 hours postdose. Samples were
centrifuged within 15 minutes of acquisitcion and were therefore
processed 1n batches (usually 8 samples) at each time point. The
oplasma was transierred to prelabeled polvpropylene tubes and
oromptly frozen at -20°C. The samples were transferred to
analytical iaboratory on February 13, 1995.

F. Analytical Methods:

(b)4 - Confidential Business
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G. Pharmacokinetics/Statistical Analysis:

Area under the concentration-time curve (AUC) was calculated by
linear interpoclation between consecutive drug levels. AUC,.. was
calculated from zero to the last non-zero concentration (C(T)).
AUC,..,s was calculated by extrapolation of AUC-.. by C(T)/KE. The
elimination rate ccnstant (KE) was estimated oy linear least
squares fitting cf the logarithms of the last Zour to six
concentrations versus time. Half-life, C..,, ana T.,, were also
calculated. The statistical analyses were perZcrmed using SAS
version 6.08 and FROC GLM for the Analysis of Variance. All
parameters were analyzed by ANOVA and the F-test to determine
statistically significant differences between The drug
formulations. The 0% confidence intervals about the ratios of
the test/reference means were calculated using the least squares
T

means and the standard error of the formulaticn difference from
the ANOVA.

H. Results:

1. Clinical:

(b
[
()

Twenty-six subiec s2ntered the study. One suz-ect ~voluntarily
withdrew from e 2dy pricr to period II IZcxr rTerscnal reasons.
One subject failed o return to the facillity o complete period
ZI. 2oth of these supjects were males. Sampl=ss Irom twenty-four
supjects who ccmpl2tad the study were analyze<. Zlinical vital
signs were measursa £eIrore dosing and at < ana 24 ours atfterx
Zosing. The firm nas vrovided the measurements In a tabular Zorm.
The reviewer TLCTT=2 mean sSystollc and diasStc_olI Tlood pressure.
There was no signiZicant difference in these cTarameters between
~he Zza2st =znd ra2isysnce Iormuia

icns.

(l
(
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- rse events:

Tollcowing four subijects experienced adverse events during the
study. All events were Transient in nature and r=solvea
spontaneously without medical intervention:
Subject # Phase Zroducc Sign/Symptcm
2 II Test Headache
3 II Ref Increased blcod pressure
12 I Test Headache
II Ref Headache
24 II Ref Nausea, silver spots in front

of eyes when getting up quickly
Following subjects showed poststudy laboratory results outside of
the reference range and require follow-up tests and evaluation:

Subject # Test result

9 low polysegmented neutrophils; nigh mean platelet
volume and lymphocytes

10 high phosphorus

11 low platelets

12 high glucose, vhosphorus

Deviations in the study:

No deviations from the schedulsd phlebotomy time cr in sample
orocessing were reported.

Reassays:
Of the 912 samples assayed for this study, 3 amples were

1 s3
reassayed. Following samples were reassayed for the reasons shown
against them:

= oI Reascn Zcr reassay

samples

0 Chrcmatccoraphic interference
- Reassaved TY TlLstake

(b)4 - Confidential Business
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3. Pharmacokinetics/Statistics:

The mean plasma concentrations of acyclovir at each time point
after test and reference products are shown in Table 1. There is
no significant (x~ = 0.05) difference in mean concentraticns
between the formulations at any time after dosing. The time
course cf acyclovir concentration after the two products are
plotted in Figure 1. The pharmacckinetic parameters are
summarized in Table 2. There were no statistically significant
differences between the formulations for any parameter. Zased on
the least sguares means of the logarithmically transformed

- .~

carameters, the AUC... and AUC..... for the test product were 2% and
1% higher than the respective estimates for the reference
oroauct. The C.,, Zcr the test product was 3% _ower than that Ior
“he reference product and occurred 1% (1 minute) =arliexr.

The reviewer verfcrmed some calculaticns zo determine the
accuracy of the values given in the applicaticn:

Drug Product: Acyclcocvir (Test)

Subject = saviswer Tirm

AUC _. AUC._... UC- . AUC....:
(b_)4 ~lll (b)4 - Confidential
- Confidentia Business

Business

The results oI thessa calculations indicats Zocd agreement oetween
seviewer's IzlculzTicns and the Zata rapcertTad v the Sirm
The lndivicuai mean ratics for AUC.., 2UC ..., znd .., ars
summarzzad 1o Tabls . The tsst/rafersnce ratic Zzxr AUC L. ranged

3



rom -(b)4 - imean 1.079), AUC....- ranged from-(b)é '-

I/h\cAf I\mean 1.055%), and for C.,, ranged frcm -/h\A B vith a
T ;.006.

ows the ~UC...,AUC...,. ratiocs £

Table 4 sh ns cr indi-rzdual subjects.
The ratios range Irom 0.77-0.%5 (23 out < 24 ~Talues between 0.80
znd 0.925) for test znd 0.74-0.96 (22 cut = Z4 —ralues between
0.80-0.96) for reisrence product.

The following are the 50% confidence intervals provided by the
firm along with those calculated by the raviewer:

Parameter 90% Confidence Interval

Firm's wvalues Reviewer's values
LNAUC._. 91.0-116.0 91.02-215.51
LNAUC,. . f 91.0-113.0 21.11-112.71
LNC...x 88.0-107.0 87.53-107.30
The 90% confidence intervals for AUC,.., AUC....., and C.,, are

within the acceptable range of 80-125%. Statistical analysis of
data 4id not show any significant treatment, ctariod or seguence
effect for AUC,.., AUC..,.., and C,,.

Bioavailability of Acyclovir Oral S jon. 200 mg/5 mL: Food Stud

A. Objectives: (1) To compare the acyclovir vlasma levels
produced after the test formulation is administered following a
standard meal with those produced after z markeced reference
croduct i1s administared following a standard meal

cuced aiter the
—andara meal with
T Zormulation

Z) To compare tiiz2 acyclovir vlasma levels ©
Zest Iormulation s administered following a
ol

—“hose produced arz=r administration of the
tollowing an overnight Iast.

3. Study Sites and Investigators:

Zlinical an Sira. sSzma oo fomaossTIng sTudy

Ffrincipal , Invest: (b)4 Conf|dent|a|

srgyact Jir

“rctocol #1 = le‘ii"e“s ACvc._ovir Tral Suspension,
220 mg/s mL- Zffzct 2 Feo 1AV spnyotred ot ~ha Narional
seitizscnan maay soara ()4 - Confidential Businessiili

9



Ccnsent Form: A copy of the volunteer informed ccnsent Zorm used
:n zhe study is given on page 06 1339, vol. 1.4

Ztuay Dates: Period I June 13-15, 1995
Perioa II June 20-22, 1995
Pericd III June 27-29, 1995
snaiysis Dates: July 1-27, 1395

-

C. Study Design:

The protocol was designed as a randomized, three-tresatment
crossover bicavailability study. The study was executed in three
reriods with a one week wash-out period between drug
administrations. The subjects were housed in a dormitory facility
from approximately 12 hours prior to drug administration, until
24 hours postdose each period. The subjects (who ccmpleted the
study) were assigned as follows:

Subject Period I Period II Pericd III
numper

1,10 B A C

2,8,13 B C A

z,12,14 A C B

5,7,16 C 3 A

5,9,15 A B C

1,17 C A 3

A = Acyclovir Oral Suspension, 200 mg/5 mL following a standard

meal; Barre National (A.L.Pharma); Dose = 400 mg/12 mL

= Acyclovir Oral Suspensiocn, 200 mg/5 mL following a standard

meal; Burroughs Wellcome; Dose 400 mg/10 mL
= Acyclovir Oral Suspension, 200 mg/5 mL Ic

ast; Barre National (A.L.Pharma); Dose = 400

!
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ot numbers of drug products administered in this study were the
same as those used for the fasting study

D. Subject Selection:

nteen healthv subjects 2 males, 16 females) wver

Tial 2 enrolled in
—he study with essentially same inclusion and =xclusion criteria
25 in the fasting ct”dy Thev were subiected o same screenind
srocedure and restrictions.

E. Study Procedure:

Treatments A ana 3: Subjects were given a standard Creaxiast
2Zz=2r 3 fast lasting at _=ast 10 hours. The preaxiIzst consisted
I 1 puttered English muffin, 2 fried egg, 1 siice <I American
shsege, 1 slice oI Canadian racen, 1 serving I 13sn £rown
cctatces, 3ix fluid cz. oI crange “uilce and eight Iluia cz. of

)



wnole milk. The breakfast was served 35 minutes pricr to dosing
21l subjects completed their entire meal within 20 minutes of

ceing served with the exception of subject #13, who d
~ne milk servead at veriod II. The drug was adminiscte

- T

2L cI water.

(1

rea nt C: Subjects were given the assigned Zormulaticn with
0 L of water arfter a fast or at least 10 hours.

N
> by

F. Sample Collection, Analytical methods, and
Pharmacokinetics/Statistical Analysis:

Ten mllllllters of venous blood were obtained in heparinized
Vacutainers® at 0 (predose), 0.33, 0.67, 1, 1.33, 1.67, 2, 2.5,

3, 3.5, 4, 5, 6, 8, 10, 12, 14, 16, and 24 hours postdose. The
samples were transferred to analytical facility on June 30, 1995.
Analytical methods, acceptance criteria, and statistical analysis
were the same as for fasting study.

G. Results:
Clinical:

Zighteen subjects entered the study. Sixteen subjects completed
the study. Subject #4 (female) failed to return to complete
pericds II and III. Subject #18 (male) was withdrawn frcm the
study on June 20, 1995 (entry of period II) due to multiple,
oruritic, vesicular lesions observed on the dorsal surface of
poth lower arms. The subject stated that the vesicles were
oresent after dosing I. The firm does not consider 1T TC be drug
related, no medicacion was given and the subject was instructed
~o follow-up with nis private physician. Clinical -rital signs
were measured at predose, =, and 24 hours postdose.

Adverse events:

Thirteen subjects Ia2ported experiencing a total < 28 adverse
2vents followling arug adminiscraticn. The most commonly reported
2vent headache reguired administratic of acetaminophnen -—oO scme
>I Znhe subjects. Additicnally, several subjects rsported
Tedalcation use gpetween Chs ccnfinemenc pericds oi the studv
Subi. Period Zroduct Sign/Svmptom
oC T=2st  I=24) Z2adache
Self zaministersea 1x3Z5 mg
IXcedrin
e z T=st Zast! Zeaqache

—_
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T2 Ref Headache, ciiateral leg
pain: self administered 4x325
mg Tylenol and 2x325 mg

Aleve
-CZZ Test {(fast) Headache
2x325 mg Tvlenol
7 -II Test (fed) Headache, Ziarrhea
8 IZ Test (fast) Diarrhea
ITT Test (fed) Headache, insect bite
2x325 mg Tylenol
10 I Ref Diarrhea, Stomach cramps
11 II Test (fast) Cold symptoms
1x800 mg Amoxicillin on 2 days
III Ref Rash on chest
Benadryl
12 II Test (fast) Decreased diastolic blcocod
pressure, headache, diarrhea
ITT Ref Headache
2x325 mg Tylenol
13 I Ref Headache
2x325 mg Tylenol
II Test (fast) Headache
2x325 mg Tylenol
ITI Test (fed) Headache
2X325 mg Tylenol
14 Iz Test (fast) Headache
15 II Ref Nausea, Lightheaded
16 1T Ref ) Loss of appetite

Menstrual cramps; seltf
administered Midol P.M.

Following subjects showed poststudy laboratory results outside of
the reference range and require follow-up tests and evaluation:

Subject # Test result

_ow uric acid
_Oow hematocrit
low nematocrit and hemoglobin

Po3 b g b= G0 Oy e

1 low hematocrit

3 low RBC count, aematccrit and nigh MCH
4 clood and RBRC/HPF i urine

) apnormal urinalysis
Zeviaticns 1o the study:

No deviaticns Zrom cthe scheduled phlebotomy time or in sample
Trocessing were raportad.
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ZZ the 912 samples assaved for this study, ZI samcles were
rT2assaved. rollowing samples were reassayed ZCY T2 rs2asons shown
zgalnst —hem:

= 0 Reascn Icor r=2assay
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chrcmatographic interference
pharmacokinetic anomaly
to examine the presence of
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ra ceak a

time of the drug
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concentrations starting at 2 hours in treatmenz C e
The time courses of acyclovir concentration afizexr the

treatments are plotted in Figure 2.

meal: When the test and reference Zormulations were admi

after a meal, the least sguares means for log Zransicrmed AUC...
and AUC,.;, for test formulation were 2% and 1% _ower tThan the
respective means for reference formulation. The mean (C.,, for test
product was 5% lower than that of the reference proaduct and
occurred 4% (5 minutes) earlier (Table 6).

Tast fZormulation after a meal vs. reference fzcrmulac:
are

Test formulation after a meal vs. test formulation after a 10
hour fast: The least squares means for log transiormed AUC,.. and
AUCy.;,¢ after the meal were 34% and 26% higher respectively
compared to 10 hour fasting. The mean C,, was 10% higher and 31%
(30 minutes) later in test fed compared to test fasting
conditions (Table 6).

Following are the ratios of the means of the rharmacokinetic
parameters:

Ratio cf means
(test/refzarence)
Test (Fed) vs. Reference (Fed)

AUC,_, 0.98
AUC,,.; 0.99
Crax 0.95
Test (Fed) vs. Test (Fasted)

AUC... 1.34
AUC. . 1.26
ol 1.10

zatics of means tetween test fed and referencs Z2d zare within
ceptable limics.

E

There is no USP cr FDA method available for Zissolution testing
> acyclovir oral sfuspensicn. _he agency nas =T -C_olowling
conditions for dissoluticn testing of acyclcvir 200 mg capsules:
JpraratisS: 1, SPe2Q; meo O  rTm; Aedium: S00 mL watexr;
Specirfications: T ;) 1 20 minutes

¥
©l
=

Ko



Zirm has develcped and validated a dissolution methecd Zor
ivsls of acyclovir suspension. The dissolution zZesting was

e using apparatus 2 (paddle) at S0 rpm and 200 mL of £.0847 N
=ZCl zs medium. Samples withdrawn at 60 minutes were analzed Zo

(b)4 - Confidential Business

cemperature. The dissolution analysis cf acyclovir suspension,
200 mg/5 mL was shown to be precise, linear, specific, rugged and
stability-indicating.

The firm has submitted comparative dissolution data for test and
reference products using this method (Table 8). The drug products
used in the dissolution tests were from the same lot used in the
in vivo biocequivalence studies. The samples were pulled at 5, 15,
30, 45, and 60 minutes. The firm is proposing a specification of
not less than [(h)AlQ) in 60 minutes. The test and reference
croducts pass the dissolution tests using this criteria.

Comments:

rasting Study

1. Twenty-six subjects entered the study. One subject voluntarily
withdrew from the study for personal reasons. One subject failed
to return to the facility to complete period II. Samples Zrom
twenty-four subjects who completed the study were analyzed. Four
subjects experienced adverse events like headache during the
study for which no medicaticn was required. Tour subjects showed
rost-study laboratory results outside of the reference range and
*cculved follow-up.

There were no statistically significant differences ketween
e formulations for any pharmacokinetic parameter. 2ased on the
2ast sguares means of the logarithmically transfcrmed
carameters, the AUC .. znd AUC..... Zor zhe test crod

h

-~

= 2% and

. ch duct wexr

Z% ni1gher than the respective =gtimates Zor the rarferencsa
srcauct. The C.., Z2or tThe t=sst croduct was 2% _ower Than Tnat IoY
~he reference croduct and cccurred 1% (1 minute} =ariier. The 20%
ccniidence intervals Icor og transformed data Zor LUC.., ZUC. -,
and .., are within the acceptaple range of 20-12%5%. Thers were no
statistically signiIiicant treatment, gericd c¥ seguence =zfacc
“or AUC. AUC-_..., =zand ...

:. The study ¥Yesulits demonstyate That Tast treduct s
JlZsgulvadient T r2isrsnca Sroduct

ta
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1. Eighteen subjects (2 males, 156 females) =ntersd the study. One
subject ZIemale) Zzailed to return to ccmplete teriods II and III.
Zne subiect male! was withdrawn Zrcm the stuay =t the entry cI
cerioa II cue to wmultiple pruritic, vesicular _=sions cbserved on
—ne corsal surface c<f kboth lcwer arms. The IZirm doces not consider
1t to be drug related, no medication was given and the subject

was instructed to follow-up with his private rhysician. Thirteen
subjects reported experiencing a total of 28 adverse events
following drug administration. The most commonly reported event
headache required administration of acetaminophen to some of the
subjects. Additionally, several subjects reported medication
(Excedrin, Aleve, Amoxicillin, Benadryl, Midcl) use between the
confinement periods of the study. Seven subjects showed poststudy
laboratory results outside of the reference range and require
follow-up tests and evaluation.

2. When the test and reference formulations were administered
after a meal, the least squares means for log transformed AUC,.,
and AUC“hK for test formulation were 2% and 1% lower than the
respective means for reference formulaticn. The mean C.,, for test
product was 5% lower than that of the reference product and
occurred 4% (5 minutes) earlier. The test/refsrence ratios for
mean AUC,.., AUC._...., and C.,, are all within the 0.8-1.2 limit.

3. The _east square means for log transfcrmeda AUC,.. and AUC,. .

were 34° and 26% u‘gher respectively when the test drug was given
with food compared to without food. The mean C.

and 31% (30 minutes) later in test fed compare
conditicns.

.. was 10% higher
a4 to test fasting

Recommendations:

2. The -z ~Ivo picaguivalence studv ccnductad under Iasting
rondicicns ©v Zarrs National, Inc. S LTS ACVCliCoVir cral
zuspenszzcn, 200 mg s miL, ot #PP 181¢, Zomparing 1T o The



reference product Zovirax oral suspensicn, 222 mg/3 mb, Lot
z4T2522 manufactursd by Burroughs Wellcome nas ceen Zound
acceptable to the Zivisiocon of Bioequivalenﬂe. The study
lemonstrates that under Iasting ceonditicns, =Zarre National's
z2Cvclcvir oral susctensicon, 200 mg/f mL is picsguivaient o the
re2isrence proauct Zcovirax oral suspensicn, 2207 mg/s L

manuiactured by Zurrocugns Wellcome.

2. The in vivo pbicequivalence study conductead under Zed
conditions by Barre National Inc. on its acyciovir oral
suspension, 200 mg/5 mL, lot #PP 4816, comparing it to the
reference product Zovirax®’ oral suspension, 200 mg/5 mL, lot
#4T2522 manufactured by Burroughs Wellcome has been found
acceptable to the Division of Biocequivalence. The study
demonstrates that under fed conditions, the biocavailability of
Barre National's acyclovir oral suspension, 200 mg/S mL is
similar to that of the reference product Zovirax® oral

suspension, 200 mg/5 mL manufactured by Burrcughs Wellcome.

3. The dissolution testing conducted on acyclcvir cral suspension
200 mg/5 mL is acceptable. The dissolution testing should be
incorporated into Zirm's manufacturing contrcils and stablllty
vrograms. The dissolution testing should however be done in 900
mL of 0.1N HCl at 27°C using apparatus 2 /paddle) at 50 rpm. The
test products should meet the following speciiications:

Not less tnan.(b)é&m the labeled amount I Acyclovir in the
dosage form is dissolved in 45 minutes.

rom the pioeguivalence point of view, the Iirm nas met the
requirements of In vivo biocequivalency and Iz vitro dissolution
zesting, and the application i1s acceptable.

[N

"he firm should ce nformed of the above reccmmendations.

{uideep R. Zhariwa., Zh.D.

teviaw Zranch 2
Zlrisicon CIL Zicegulvalsnce

O~



corncur:

Director -
Division of Eiocequivalence

cC:ANDA #74738 (original, duplicate), HFD-600 (Hare), HFD-630,
H¥D-344 (CViswanathan), HFD-655 (Patnaik, Dhariwal), Drug File,
Division File

XKRD/Draft: 040996; Final: 041296



Table 1

Acyclovir Plasma Concentrations (ng/mL) (N=24) in fasting study
Arithmetic Means and Standard Deviation (SD)

Time Test Reference Test/Ref Signific.
(h)  mmmmmmmm e m e at p=0.05
Mean SD Mean SD

0 0.0 0.0
0.33 121.9 87.45 140.8 74 .74 0.87 N.S.
0.67 335.0 148.6 364.5 139.9 0.92 N.S.
1 484 .5 201.7 501.3 212.8 0.97 N.S.
1.33 544 .5 195.9 558.9 241.5 0.97 N.S.
1.67 536.5 207.2 559.9 222.1 0.96 N.S.
2 510.2 182.0 548.9 209.9 0.93 N.S.
2.5 488.4 179.8 508.0 224 .7 0.96 N.S.
3 430.8 151.1 448.8 199.1 0.96 N.S.
3.5 382.4 133.2 386.4 185.1 0.99 N.S.
4 —360.4 145.7 340.2 156.8 1.06 N.S.
5 282.8 120.0 273 .7 130.0 1.03 N.S.
6 214 .3 86.76 196.8 88.57 1.09 N.S.
7 161.7 57.13 152.2 65.58 1.06 N.S.
8 133.4 46.93 123.6 51.14 1.08 N.S.
10 85.89 30.75 83.45 48.76 1.03 N.S.
12 54.02 20.38 49.69 35.49 1.09 N.S.
14 14 .41 25.71 23.10 30.85 0.62 N.S.
16 12.10 24 .2 8.950 20.46 1.35 N.S.
Parameter
AUC-_. 2938 949.2 2940 1212 1.00

(ng/mLxh)
AUC._..; 3295 942 .7 3312 1188 0.99

‘ng/mLxh)
Sl 511 208 545 268 2.95

‘ng/mL)
Toas 1.541 0.532 1.555 0.423 0.99
dalcZ 4.053 I.=2 4,249 Z.z43 J.95

life (h)
=ate 0.1212 D.C2626 J.1843 2.0652 2.04

ccnstant (hi il




Acyclovir Plasma Concentrations in the Fasting Study

Pharmacokinetic Parameters:

(N=24)
Least Square Means + Standard Error

Parameter Test Reference Test/Ref Confidence
Interval
AUC,., 2938+159.6 2940+159.6 1.00 0.87-1.13
(ng/mLxh)
AUC,. ¢ 3225+159.4 3312+159.4 0.99 0.88-1.11
{ng/mLxh)
Cmax  (ng/mL) 611+27.05 645+27.05 0.95 0.85-1.05
Half-1ife (h) 4 ,053+0.214 4 .249+0.214 0.95
T..x (h) 1.341+0.0789 1.555+0.0789 0.99
Rate 0..212+0.0075 0.1843+0.0075 .04
constant (h™1)
LNAUC,_. 7.2369+0.049 7.9118+0.049 .03 0.91-1.16
(Antiln) (2729) (2729)
LNAUCA_. .- 8.2509+0.0438 8.0476+0.04238 .01 0.91-1.13
{Antiln) (32.68) (3125)
LNC.., 6.2548+0.0419 5.3961+0.0415 2.2 7 $.88-1.07
(Antiln) (881) (599.5)




Table 3

Test/Reference Ratios for Pharmacokinetic Parameters in the
Fasting Study for Individual Subjects

Subject Sequence Ratio

AUCQ_C AUCO..inf Crtxax

00 O Ul W

(b)4 - Confidential Business
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Mean

- .055 1.006
Std Deviation 9]

.301 0.275
8.50 27.24
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Table 4

AUC,../AUC,_;,, Ratio for Individual Subjects
in Fasting Study

Subj eCt AUC-: /'/AUC/)_L::' Rat lO

Test Reference

N



Table =

Acyclovir Plasma Concentrations (ng/mL) (N=16) in the Food Study:
Arithmetic Means + Standard Deviation (SD)
Time Test-red Ref-Fea Test-rasted
Jo! A B C A/B a/cC B/C
0 o 0 0
0.323 90.7+£70.4 89.9+114 159.8+105 1.01 0.57 0.56
0.67 264 .6+117 268.5+183 358.4+165 0.99 0.74 0.75
1 424 .0+150 446 .4+253 445 .3+214 0.95 0.95 1.00
1.33 524 .0+155 536.8+239 513.7+187 0.98 1.02 1.05
1.87 573.9+176 588.1+202 516.9+174 0.98 1.1 1.14
z 572.9+187 65606.4+167 500.0+163 0.94 1.15 1.21
2.2 601.3+166 604.5+183 465.1+183 0.99 1.29 1.30
! 573.1+154 595.5+252 410.8+151 0.96 1.40 1.45
3.8 519.1+151 524.1+184 351.7+121 0.99 1.48 1.49
4 - 469 .6+134 473 .8+178 313.6+125 0.99 1.5 1.51
= 264.1+108 362.4+121 228.6+91 1.00 ~.ES 1.59
2 259.32+78% 272.6+106 166:0+70 0.95 .56 1.64
3 161.6+64 171.1+£75 111.21+71 0.¢%4 Z.=5 1.54
=0 94 .73+35 ©2.9+50 59.357+47 1.02 i.29 1.56
12 51.36+43 40.4+40 36.1+48 1.27 1.42 1.12
14 13.90+25 19.47+31 3.%1+16 0.71 .35 4 .98
.5 2.3138+13 7.775+21 3.53+16 3.43 J.84 1.98
24 0 0] 0 - -
Parameters
AJC . 3396+905 3483+1151 2551+847 J.28 .33 .37
.ng/mLxh)
Luc .. 37114966 275941119 2975+980 5.¢9 ©.25 1.26
ng/mLxh)
. 553+1357 T04+2568 2056+229 J.23 .23 _.1l6
ng/mb)
T 1) 2.12+0.09 2.15+0.54 2.20+0.24 3.27 _.zZ ~.36
~Z= 2,05+0.:27 2,24+, 322 LT lx2.27 ~.C4 TL.z2 .79
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Table 7

' N 3 . . ' . *
Comparative Quantitative Composition of Acyclovir Suspension

Ingredient Test Reference

Acyclovir USP

Methylparaben NF
Propylparaben NF

Microcrystalline Cellulose
and Sodium CMC NF

Gl ] (96%) ' ' .
ycerin USP (96 (b)4 - Confidential Business

Sorbitol Sol. USP (70%)

Zanana Flavorl-(b)4 _-

Purified Wate

* 200 mg acyclovir,/5 mL suspension
** Ingredient present, gquantity unknown

(]
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Table 8. In Vitro Dissolution Testing

.Generic Name:: 2cyclovir Cral Suspensicn

rength: 200 mg/5 mL
.1 74-738

arre Naticnal Inc.
ion Date: August 21,
me: 74738SD.89S .

2585

-

Conditions for Dissoluticn Testing:

USP XXII Basket: Paddle: X RPM: 50
No. Units Tested: 12

Medium: 0.0847 N HC Yolume: 900 mL
Specifications: NLT1(b)4.n 60 minutes
Reference Drug: Zo ' '

IT. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot #PP2816 Lot #4T2522
(Min) Strength 200 mg/S5 mL Strength 200 mg/5 mL
Mean % 5CV Mean = rRange 5CV
S 42 .3 7.8 3.7 14.2
5 64.5 (b)4 _ 5.1 52.0 (b)é - 10.0
. _ . . ) . \ . .
B 81.Z2 Confldentlal 4.2 34.0 lonfldentlé 7.3
iz 89.8 BUS|neSS 2.8 222 ‘ BUS|neSS 3.7
=3 94 .8 2.1 277 2.3
! Samplin T=2st Zrcouct ‘ Car=rsncs Froduct
Times ot o= ! oz o=
in) ztrengrh(ng; ; SLrengtimdg)
ddean Cance " xcv | Mean & ~ange 3CV
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